Two new silver vanadate arsenates, Ag 2 VAsO 6 and Ag 6 V 2 As 2 O 13 , have been prepared applying high oxygen pressure syntheses in stainless-steel autoclaves. Ag 2 VAsO 6 crystallizes in space group P1 with unit cell parameters a = 639.1(1), b = 646.1(1), c = 706.6(1) pm, α = 116.105(3), β = 91.759(4), γ = 90.067(4) • , and Z = 2 (R 1 = 0.058, 3935 independent reflections). The structure consists of AsO 4 tetrahedra and VO 6 octahedra which are linked to form two-dimensional 2 ∞ [VAsO 6 ] 2− polyanions, separated by silver cations. Ag 6 V 2 As 2 O 13 (C2/c, a = 1895.9(2), b = 536.40(6), c = 1308.5(2) pm, β = 113.578(2) • , Z = 4; R 1 = 0.030, 2571 independent reflections) displays as primary building units AsO 4 tetrahedra and VO 5 trigonal bipyramids which are condensed by sharing edges to one-dimensional 1 ∞ [V 2 As 2 O 13 ] 6− ladder-like strands, set apart by the silver cations. These heteropolyanions are without precedent.
Introduction
In their highest oxidation states realized, both, arsenic and vanadium, feature closed-shell electronic configurations of spherical electron density distribution. Since moreover the ionic radii for As 5+ and V 5+ differ just slightly, one might expect pentavalent vanadium and arsenic to express comparable crystalchemical properties. In fact, the opposite is true. Even the binary pentoxides display distinctly different, and in both cases singular crystal structures hosting vanadium in a distorted octahedral 5 + 1 [1] and arsenic to equal shares in a tetrahedral and octahedral [2, 3] coordination by oxygen. Singular disparities can be found throughout the oxide chemistry of this pair of elements. Ag 3 VO 4 [4, 5] and Ag 3 AsO 4 [6] , for instance, although containing complex anions of comparable shape and size, form completely different crystal structures. Moreover, Ag 3 AsO 4 is thus far known to exist only in one modification, while Ag 3 VO 4 has been shown to undergo two temperature-driven, reversible structural phase transitions [4] . In order to elaborate on these strikingly different crystal chemistries of arsenic and vanadium in oxides, we have started to investigate the quaternary system Ag 2 O/V 2 O 5 /As 2 O 5 , thus creating a structurally competitive situation for As 5+ and V 5+ . In order to make sure that both of them achieve the pentavalent state, we applied high oxygen pressures during the solid-state syntheses. Again one would assume that extended homogeneity ranges, like, e. g., Ag 3 V 1−x As x O 4 , exist. Contrary to this expectation, stoichiometric, fully ordered quaternary oxides Ag 2 VAsO 6 and Ag 6 V 2 As 2 O 13 have been encountered, representing a novel family of heteropolyoxometalates.
Ternary silver arsenates(V) so far have been of interest exclusively in the context of basic research. In addition to Ag 3 AsO 4 [6] , recently AgAsO 3 has been reported, which displays a novel type of polyanion with As 5+ in tetrahedral and octahedral coordination [7] .
Silver vanadates(V) have attracted considerably more interest because of their potential for application in catalysis [4, 8] , including photocatalysis [5, 9] , as p-type transparent conductors [10] , or as materials for medical primary batteries [11] . Correspondingly, besides Ag 3 VO 4 and its polymorphs, several silver vanadates(V), Ag 4 V 2 O 7 [12] , Ag 2 V 4 O 11 [13] , AgV 6 O 15 [14] , and AgVO 3 [15] 
Experimental Section

Synthesis
The title compounds were prepared by reacting Ag 2 O, V 2 O 5 , and As 2 O 3 in stainless-steel autoclaves at elevated oxygen pressures [16] . The oxides were intimately mixed and placed into gold tubes which were sealed on one side and mechanically closed (not gas-tight) on the other. Orange, translucent Ag 6 
X-Ray structure determination
Room-temperature single-crystal diffraction data were collected on three-circle diffractometers (Bruker AXS, Karlsruhe, Germany) equipped with a SMART-CCD (APEX-I and APEX-II) at 298 K, using MoK α radiation (λ = 71.073 pm). The collection and reduction of data were carried out with the BRUKER SUITE software package [17] . The intensities were corrected for absorption effects applying a multi-scan method with SADABS [18] in the case of Ag 6 V 2 As 2 O 13 . Crystals of Ag 2 VAsO 6 turned out to be systematically twinned (dovetail twin). The data of the two different twin domains were corrected for absorption, which has allowed determining the volume fraction with TWIN-ABS [19] . Both structures were solved by Direct Methods and refined by full matrix least-squares fitting with the SHELXTL software package [20] . Experimental details of data collection and crystallographic data are given in Table 1 , atomic coordinates and displacement parameters in Table 2 .
Further details of the crystal structure investigation may be obtained from Fachinformationszentrum Karlsruhe, 76344 Eggenstein-Leopoldshafen, Germany (fax: +49-7247-808-666; e-mail: crysdata@fiz-karlsruhe.de, http:// www.fiz-karlsruhe.de/request for deposited data.html) on quoting the deposition numbers given in Table 1 .
Results and Discussion
Orange Ag 6 V 2 As 2 O 13 and yellow Ag 2 VAsO 6 were prepared from stoichiometric amounts of the respective binary oxides, Ag 2 O, V 2 O 5 , and As 2 O 3 by high oxygen pressure syntheses in stainless-steel autoclaves.
After washing the raw products with deionized water, single-phase products were obtained. Ag 2 VAsO 6 and Ag 6 V 2 As 2 O 13 feature polyoxoanions with unprecedented topologies, and without any similarities to respective binary systems. While the arsenic atoms are in a tetrahedral coordination in either case, the coordination number of the slightly bigger vanadium atoms is expanded to 5 and 6, corresponding to a trigonal bipyramid and a distorted octahedron, see Table 3 .
Ag 2 VAsO 6 (space group P1, Pearson code aP20, Wyckoff sequence i10) contains pairs of distorted VO 6 octahedra sharing one common edge. The same building unit has been found before in BaVAsO 6 [21] . The V 2 O 10 units are condensed with six AsO 4 tetrahedra by vertex sharing, whereby each AsO 4 tetrahedron interconnects three dinuclear units, see Fig. 1 . One oxygen atom of each polyhedron (tetrahedron or octahedron) is in a terminal position, and bonded to the central atom (V or As) exclusively. The resulting two-dimensional polyanions 2 ∞ [VAsO 6 ] 2− are oriented perpendicular to the a axis, and neighboring layers are separated be Ag + cations. The As-O (167.3 -170.0 pm) and V-O (162.7 -232.6 pm) bond lengths agree well with those reported in the literature [21] , where the shortest ones always belong to the terminal oxygen atoms. Fig. 2 ), oriented along the c axis. Each polyhedron (bipyramid and tetrahedron) is surrounded by eight silver atoms in a cuboidal arrangement, which results in two-dimensional double layers of face-sharing cubes alternately occupied with VO 5 and AsO 4 , see Fig. 2 Figs. 1 and 2) , and additional replacement of the O-O edge in the V 2 O 10 unit by one oxygen atom.
Conclusions
Applying high oxygen pressures, first examples of silver vanadato(V) arsenates(V) have been prepares by solid state reaction of respective mixtures of binary oxides. The resulting quaternary oxides display novel heteropolyoxo anions, where V 5+ and As 5+ show distinctly different crystal chemical properties. Since the pentavalent cations differ only slightly in size, another factor appears to be relevant. Obviously, the underlying electron configurations differ in as much as V 5+ has empty low energy 3d states available for back bonding effects from oxygen, while for As 5+ the 3d orbitals are fully occupied.
The building principles of the polyoxo anions offer plenty of freedom for generating further connectivity patterns, thus the energy landscape [22] of vanadatoarsenates is expected to be particularly rich in candidates, with new structures.
